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Backgrouhd

ThredPurpleAir PA Indoor(Hereinafter RAndoorgensors (units IDs: 29D1, A3CA and
were fieltested at the South Coast AQMD Rubidoux fixed ambient monitoring stati
to 04/25/2018) under ambient environmental conditions and have now been evalu
Coast AQMD Chemistry Laboratory under controlled artificial aerosol concentratio
temperature, and relative humidity. The samelthrded?Ainits were tested both in the
(Iststage of testing) and in the laborat@tage of testing).

A PAI Indoor(3 units tested GRIMMréference method
u Particle sensampticalnonrFEN) U Optical particle counter
U PM sensoPlantowd?MS1003 u FEM PM
U Each unit measures; MM and Py} U Uses proprietary algorithms to calculate tc
(g/n?) Temperaturd=) PM, PM; and PMmass conc. from parti€le
U Unit cost: ~$180 number measurements
U Time resolutionnin (during lab evaluation) u Cost: ~$25,000
U Units IDs: 29D1, A3CA and BB9F U Time resolutionniin

TSI APS 332fieference method for Pjvhass:
U Aerodynamic particle sizer
U Measures particles from 0.5 to 20 pum
U Uses a patented, doutbésst optical system
for unmatched sizing accuracy
U Cost: ~$50,000




Evalliatidioreselsugtsdglingdeline

A PurleAiPAI Indoor vs GRIMM,RMass concentration

A PurleAiPAI Indoor VEEMGRIMM P)Mmass concentration

A PurleAiPAI Indoor V6GRIMM vs APS RRtass concentration

PurpleAPAI Indoor




Evalliativroreselsuios for
PM] o masssconsenérationtion

PurpleAPAl Indoor vs GRIMM
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PurpleAir PA-I Indoor vs GRIMM (PM, , mass conc. GRIMM vs PurpleAir PA-I Indoor PM, ,
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A The PA Indoor sensors tracked well with the PM A The PA Indoor sensors showed
concentration variation as recorded by the GRIMM in teong correlations with the GRI
concentration range ofR0CGg/n3. PM mass conc. {R 0.99).




PAI Intdoory/SIERINM, BAbauracy

A Accuracy (28 and 40% RH)

Steady state| Sensor Mea GRIMM Accuracy
id (Hg/m°) (Lg/m°) (%)

12.8 9.5 65.1
18.8 14.2 67.5
44.5 52.1 85.3
109.5 123.1 89.0
183.3 199.1 92.1

A The PA Indoor sensors underestimated GRIMit Ridss concentrations sgh#, while they
overestimated mass concentratiorsgbUhe accuracy of thel Rddoor sensors increased
PM ymass concentrations increased.

PAl Intloor DdDateRecovery ianagmotial varability

A Data recovery for Rihass concentration from all units was 100%

A Low Pll,measurement variations were observed betwe¢hniti@oPAensors




PN} ,PrecisiorAHAntoor

APrecision (Effect of,RNbnc., Temperature and Relative Humidity)

Low Pollutant Concentration Medium Pollutant Concentration High Pollutant Concentration
1 Relative Humidity 15% = 40% = 65% " Relative Humidity 15% = 40% = 65% 1 Relative Humidity 15% = 40% = 65%
B —— | ]
35°C e— 35°C HI_ 35 °C
]
20°C - 20°C 20°C n
5°C  ee— 5°C ‘ 5°C -
\ | | | \ \ | \ | \ \ | |
(i 95 96 97 98 99 100 95 96 97 98 99 100 95 96 97 98 99 100
PRECISION (%) PRECISION (%) PRECISION (%)

AOverall, the RAndoor sensors showed high precision for all of the
combinations of low, medium and higboAk®l, T and RH.




PM, , mass conc. (ug/m?3)
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PurpleAir PA-l Indoor vs GRIMM
(5 °C RH ramping, Med PM, ; mass conc.)
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Evalliativroreselsuios for
PM}, - masssconsenérationtion

PurpleAPAl Indoor vs FEM GRIMM




PAl Inttoory/STFEM GRINIM, (AMssconc. )

Coefficient of Determination

PurpleAir PA-l Indoor vs FEM GRIMM (PM, s mass FEM GRIMM vs PurpleAir PA-I Indoor
conc. ramping, 20°C, 40% RH) PM, 5 mass conc. (5-min; pg/m?3)
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A The PA Indoor sensors tracked well with the concentratlglorhe PA Indoor sensors show
variation as recorded by the FEM GRIMM in the concentr. %Rpstrong correlations with t

range of 0~30Ceg/nd. FEM GRIMM RMnass conc.
(RR>0.99)




PA Imtloors/SHREM GRIMM JAdcuracy

A Accuracy (28 and 40% RH)

(ug/m?) (ug/m°) (%0)

24.4 10.3 -37.1
33.9 15.3 -21.5
86.3 60.2 56.6
216.1 152.6 58.3

387.4 255.2 48.2

A The PA Indoor sensors overestimated FEM GRJMivag\toncentration af2and 40% RH.
The accuracy of thelPAdoor sensors was negative at lownB84 conc. and fairly constant
(48% to 57%) for Rhass concentrations =di6s.

PAl Intloor DidateReeovery iandmotial yarability

A Data recovery for Rihass concentration from all units was 100%

A Low Pl measurement variations were observed betwe¢hniti@oPAensors




PN, - Precisior:/AHAntdoor

APrecision (Effect of,REbnc., Temperature and Relative Humidity)

Low Pollutant Concentration Medium Pollutant Concentration High Pollutant Concentration

AOverall, the RAndoor sensors showed high precision for all of the
combinations of low, medium and higbdAkl, T and RH.




